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TUMANYAN, Roy AVAKYAN, Kh, 


Manufacture of casting models from "TSh etyrnenyet PromArme 5 
no.9331~32 S 162, (MIRA 15:9) 


1. lLeninakanskiy zaved shlifoval'nykh stankov, 
(Leninakan—Machinery—-Models) (Plastics) 
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TUMANYAN, S. 


gate a> 


Eliminate shortcomings; use hidden potentialities more efficiently. 
Prom,Arm, 6 no.9:3-6 S '63. (MIRA 16:12) 


1, Direktor Yerevanskogo zavoda sinteticheskogo kauchuka im, S.M. 
Kirova. 
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AMBARTSUMYAN, G.; TUMANYAH, S. 


All-Union conference on the theory of probabilities and mathenatical 


. t. 1 ee prim. 4 no.l#116-120 '59- 
statistics. Teor.verola P Caw) 


(Probabilitias-~Congres ges) 
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TUMANYAN, S, A. 


nee ad 
Petiole antares of three mint a ae pauls Glay. cot. sada no,51l: 


106-109 '63. (MIRA 17:2) 


1. Glavnyy botanicheskiy sad AN SSSR. 
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TUMANYAN, S.A.; KHALATYAN, G.G. 
RENT SEE IEA 


et. 
Desiccation of young mulberry plants under the sa a of et 


Biul.Bot.Sada (Eriv.] no.13:5-14 '53. 
(Malberry) (Plants, Effect of temperature on) 
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Wood structure of the Russian pear (Pyrus rossica A.Dan.). Izv.AW 
Arm.SSB.Bip1.4 gel'khoz.nauki 7 no.3:99-102 Mr '54, (MLRA 9:8) 


1. Botanicheskiy institut AN Arm. SSR. 
(Pear) (Botany--Anatomy) (Wood) 
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Anatomical atructure and physicomechanical properties of the wood of 
oek roote. Izv.AN Arm.SSE,Biol.i sel'khoz.nauki 6 no.11:27-43 '53. 

(MLBA 9:8) 
1. Institut lesa AN SSSR, Moskva 1 Botanicheskiy institut AN Arn. 
SSR, Yerevan. 


(Oak) (Roots-~Anatomy) (Wood) 
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Wocd fragments in excavations of ancient Khorezn. 
Biol.i sel'khoz.nauki 7 no.9:89-93 5S '54, 


1. Botanicheskiy institut AN Arm, SSR. 
(Khorezm Province--Trees, Fossil) 
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i, ‘Some data on the spreading of hyphae of different species of wood- 


E staining fungi in the wood of the pine. Izv.AN Arm.SSR. Biol. i sel'~ 
7 khog, anuki 9 no.8:37-45 Ag '56. (MERA 9:10) 
(WOOD-~STAINING FUNGI) (PINE-~-DISBASES AND PSTS) 
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1. VIPPER, P. B.; TUMANYAN, S. A. 
2. USSR (600) 
4. Cedar 


7, Coalescence of cedar trunks, Priroda, 41, No. 11, 1952. 


9, Monthly List of Russian Accessions, Library of Congress, February 1953, Unclassified. 
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Leafstalk structure in herbaceous species of barberrioes 
(Berberidaceae), Biul.Glav.bot.sada no.58:79-85 '65, 

(MIRA 18:12) 
1, Glayvnyy botanicheskiy sad AN SSSR. 
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TUMANYAN, 3.G. 


eo 


Achievements due to the initiative of efficiency promoters. 
Transpsstroi. 11 no.3:9-10 Mr '6l. (MIRA 14:3 


1. Nachal'nik 4-go uchastka tresta Transgidrostroy. 
(Hydraulic structures—Leabor productivity) 
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TUMANYAN, S.G., inzh. 
a 
Chain bucket soil loosener. Transp. stroi, 11 no,8:27-29 Ag '6l. 
(Earthmoving machinery) 
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Call Nr: AF 1208525 
Transactions of the Third All-union Mathematical Congress (Con. } Moscow, 
diin-Jul '56, Trudy '56, V. L, Sect. Rpts., Izdatel'stvo AN SSSR, Moscow, 1956, 237 pp. 
Sragovich, V. G. (Moscow). Construction of the Statistical 
Theory of Nonstationary Systems Based on Probability 
Methods. : 


Mention is made of Khinchin, A. Ya. 


Statulyavichus, V. A. (Leningrad). Theorem of Nonhomogenous 
Markov Chains. 


Ty an, S. Kh. (Yerevan). On the Capacity of 7 test in 
Eelation To lose" Alternatives. 


Eydel'nant, M. I. (Tashkent). Application of the Theory 
of Decision Functions for Designing Standard Plans of 
Acceptance Control. 


Mention is made of Kolmogorov, A. N. 
Card 42/80 
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Transactions of the Sixth Conference {Cont.) SOV /6371. 
Martyanovich, T, P. Queues With Consideration of Failure 
of Devices 
Random Walk of the Game Type 


Tumanyan 8... On One Scheme of Queues 


Yanovakaya, Ye, B, Iteration Method for Solving Bimatrix 
Games 


MATHEMATICAL STATISTICS - 
Benderstiy, Ya. M. Statistical Methods for Determining 


the Average Price of a Piece Part and Assortment of 
_ Products 


Bol sh 25° Le Rh “on  Gontadense, 2 Zone ‘for: the: nicanens eas 
Norns Distribution ;- cea nanigea ERY = 


ransdattons of: tne ‘6th Conf. on. Probability fear and } Mathematical Statistics and 
of the Symposium on Distributions in Infinito-Dirensional Spaces held in Vil'nyus, 
5-10 Sop '60. Vil'nyus sGospolitizdat Lit SSR, 1962. 493 p. 2500 copies printed 
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Sy FE 


AMBARTSUHYAN, 0.4, (Yorovan), rod. GNEDENKO, B.V, (Kiyev), red. . 

z DYNKIN, Yeo.B. (Moskva), red.; LINNIK, Yu.¥. (Leningrad), red.: 

TUMANYAN, S.Kh, (Yerevan), red.; SEXUNI, 4.G., red,izd-va;: 
KAPLANYAN, M.A,, tekhn.red, 


[Transactions of the All-Union Conference on the Theory of 
Probability and Mathematical Statistics] Trudy. Erevan, Izd-vo 
dkad nauk Armianskoi SSR, 1960, 291 p. 
(MIRA 13:11) 
1. Vassoyuznoye soveshchaniye po teorii veroyatnostey i matema- 
tichaskoy statistike. Yerevan, 1958. 
(Mathematical statistics) (Probabilities) 
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AUTHOR: Tumanyan,..S.Kh._ SOV/22-11-6~ 3/10 
TITLE; On the Efficiency of the X 5 


~Test Applied to the Problem of 
two Saleotions With Raapect to “Noar" Alternatives (0 


moshchnosti kriteriya xe, prilagayemogo k probleme dvikh 
vyborok, otnositel'no "blizkikh" al'ternativ) 7 ; 


PERIODICAL: Izvestiya Akademii nauk Armyanskoy SSP, Seriya fiziko-matemati- 
cheskikhy Nauk, 1958, Vol lly: Nr6, pp 3<1h (USSR) ree errr e 


ABSTRACT, Let m independent measurings of the random variable & 


n independent measurings of the random variable “ be carried 
out. In order to exami i 


2 1 se a 
(1) X° = =) ae (4 ~ oh ) 


can be used, where the numberg lt and yp 
Card 1/4 . 


A of the measurings 
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CRSCTEX CREE ETS 


On the Efficiency of the X*-Test Applied to the S0V/22-11-6-3/10 
Problem of two Selections With Respect to "Near" Alternatives 


; correspond to the intervals A, (i = 0,8). The author 


investigates the case where the assumption igs not true. The 
probability that the measuring of i= (or ”) belongs to the 


re interval 4, is assumed to be Py (or P,)- Let furthermore be 


(mtn) 
' 2 mtn) p 
i i 
(2) py -p, = 4h , 
i i {mn 
where z, are integers. The author investigates the limit 


distribution of (1) for msm, n-»00 under the condition (2). 
The knowledge of this distribution renders possible to de- 
termine the probability with which the assumption is to be re- 
jected, if it is not true in the modified form (2). For the 
Solution of the problem the statistics 
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On the Efficiency of the ent Applied to the SOV/22-11-6-3/10 
Problem of two Selections With Respect to "Near" Alternatives 
: 4 
alee i, y 2 
\ 1 ri i 
(3) X Oe cae ? 7 [—- *) 
iz=o mp, +n m 4 
ieee Z| 


is formed and its limit distribution is determined. Then it = 
is shown that the limit distribution of (1) coincides with 
the limit distribution of (3) under the condition (2). The 


expression = 
3 
-~ — Zz 
= i B-1 _ ¢ 
iia BOCs eae ae Re J 


dt 
8 8-1 

2\—— 5-1 

**f) 4 0 ar 

kzo 


is obtained as final result for the limit distribution of 
(1) under the condition (2). 
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On the Efficiency of the x? test Applied to the sov/22-11-6-3/10 
Problem of two Selections With Respect to "Near" Alternatives 


There are 2 American references. 


ASSOCIATION: Institut matematiki i mekhaniki AN Armyanskoy SSR (Institute 
of Mathematica and Mechanios,AS Armenian SSR) 


SUBMITTED: March 10, 1958 


Card 4/4 
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16(1),16(2) 
As|THORS : Ambartsumyan,G.A., and Tumanyan,S. Kh. S04 /42~14-2-16/ 59 


Pecetessteetsi SeaOesetFaematcoal 


TITLE: All-Union Congress on Probability Theory and Statistics 
PERIODICAL: Uspekhi matemavicheskikh nauk, 1959,Vol 14,Nr 2spp 253-258 (USSR) 


ABSTRACT: This is a report on the congress on probability theory and : 
statistics which took place from September 19, 1958 to September 
25, 1958 in Yerevan. It was organized by the Academy of Sciences 
Arm.SSR. Ca. 100 participators from Moscow, Leningrad, Kiyevs 
Tashkent, Vil'nyus, Yerevan, Riga, and Paku. Opening session by 
y.A.Ambartsumyan, president of the AS Arm.SSR. Final Address by 
B.V.Gnedenko, Academician AS Ukr SSR. Greeting telegrams to S.ie 
Bernshteyn, Academician, A.N.Kolmogorov, Academician, Aa. 
Khinchin, Corresponding member AS USSR. Deliveries were given by 
B.V.Gnedenko (Kiyev), Yu.V.Linnik (Leningrad), Yu. ¥. Prokhorov 
Moscow), T.p.Tsaregradskiy; VeleZOoLotarevy B.u.Kloss, YuV.Petrav, 
y.A,Statulyavichus, F.1.Karpelevich, vV.id.Tutuballin, M.GeShur, 
H.N.Vorob'yev (Leningrad) ; y.N.Karableva, b.domleve, T.A.Saryn- 
sakOV, DK. Faddeyev, S.Nagayev; B.S.Fleyshman, I.u.Gel'fand, Aedes 
Frolov, N.N-Chentsovs R.L.Dobrushin, Ya.l.Khurgin, B.A.Sevast'- 
yanov, L.V.Seregin, A.V.Skorokhod, N.P.Slovodenyuk, Rese Zaydman, 
E.I.Vilkas, N.¥.Smirnov (Moscow), 0.V.Sarmanoy (oscow), AAs 
Zinger, O.VeShaiayevskiy, G.A-Ambartsumyan (Yerevan); R.kh:; 
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: 1 isti S ~1£-2-15/49 
A)1-“inion Songress on Prebability Theory and Statistics sov/42 1 [19 


svevev, $.Kh.Tumanyan (Yerevan), V.A.Ambarteumyan, K.F.0go~ 
sae A.tl.Yaglom (Moscow), V.S.Michalevich, Sel EOE G.P. 
Basharin, 1.N.Kovalenko, 1.P.Xubilyus, i eset a 
Tsybakov, M.S.Pinskery I.A.Ovsiyevich, News BOre pee ae 
Kamalov, Kh.B.Kordonskiy, L.A-Knalfin, tebe ae aebe e Ue ie 
Kutay, M.I.fydel'nant, Ye.B.Dynkin (Moscow), Ee aati 
Ventsel', R.oZ-Khas'minskiy, I.V.Girsanov, ee Ter 
Vinokurov, I.I1eGikhman (Kiyev), M.I.Yadrenko, Lats oe oe 
Yu.A.eRozanov. The names of the scientists who were cnairme 
of the single sessions are underlined. 
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(with summary in English]. Teor.veroist.i ee prim, no.l:131- 
145 '56, (MLRA 9:12) 


(Distribution (Probability theory )) 
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TUMANYAN, 8,kh. 
Maximum deviation of empirical distribution densities. Nauch,trudy 


Brev. un.48 n002:13-48 = '55. (MLRA 9:9) 
(Mathematical statistics) 
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__._TUMARYAN, 5. Khe 


"Asymptotic Distrubution of Chi-Square Criterion When the Size of 
Observations und the Number of Groups Simultarously Increase" 


‘Toor Ver. 1 Yeye Prim,lNo. 1, 1956 
gum 1137, 28 Nov 56 
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‘TUMANYAN, S.Eh. 
etree 9y OTTER EAL: i, 
Study of asymptotic mltinomial probability distributions. Dokl. AN 
Arm. SSR 20 no.3:65-74 '55. (MERA 8:7) 


1, Sektor matewatiki 1 mekhaniki Akademii nauk Armyanskoy 858. 
Predstavleno V.A. Ambartsumyanom. (Distribution (Probability theory)) 
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TUMANYAN, Sof 'ya 


‘e for 

Anatomy of the leaves of dicotyledons and its significance 
. Izv. AN Arm. SSR. Biol. nauki 16 no.11:3-12 N 63. 
taxonomy (MIRA 17:4) 


1. Glavnyy botanicheskiy sad AN SSSR, Moskva. 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420017-7" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420017-7 
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TUMAH' YAN, T.G. 
"Blements*® of Euclid according to ancient Armenian sources. Ist.- 


mat, issl, no.6:659-671 '53. (MERA 7:9) 
(Geometry--Early works to 1800) 
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TUMANYAN, T. Me 


TUMANYAN, T. M.: The effect of the angle of contact, the stress, and the © 
diameter of the block on the endurance of a cable." Min Higher 


Education USSR. Leningrad Polytechnic Inst imeni M. I. Kalinin. 
Leningrad, 1956. DISSERTATION FOR THE DEGREE OF CANDIDATE IN 


TECHNICAL SCIENCE. 


Knizhnaya Letopis', No. 18, 1956 
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AUTHOR: Tumanyan, I.M 30V/122-59~3~38/42 


TITLE: The Effect of thh Magnitude of the Enveloping Angle, the 
Tension and the Pulley Diameter on the Endurance of a 
Wire Rope (Vliyatiye velichiny ugla obkhvata, napryazh- 
eniya i diametra bloka na vyroslivost' kana ta) = 

PERIODICAL: Vestnik Mashinostroyeniya, 1959, Nr 3, p 87 (USSR) 

EBSTRACT: Author's summary of a dissertation submitted to the 
Leningrad Polytechnic Institute (Leningradskiy 

2 Politekhnicheskiy Institut) '‘Imeni M.I. Kalinin for 

ae the attainment of the degree-of Candidate of Technical 

: Sciences. The conclusions reacned include: a) In the 

region of large enveloping angles, a decrease in the 

Magnitude of the angle within a large range causes only 

a moderate increase in the wire rope endurance; 

b) in the region of small enveloping angles, a reduction 

Eee in the enveloping angle substantially increases the 

mt endurance of the wire ropes. It was also established 

vt Card 1/2 that, in order to reduce the wire rope wear caused by 
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a a Tension 

The Effect of the Magnitude of the Enveloping Angle ) 

and the Pulley Diameter on the Endurance of a Wire Rope 
sliding friction, it is necessary to mount the ; 
individual pulleys and the pulley assemblies on rolling 
bearings and to reduce the mass of the pulleys so far 
as possible. 
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TUMANYAN, TM. 


coruweoeon eo Befect: of the value of the angle of contact, the tension, and 
the diameter of pulleys on the strength of wire ropes. Trudy LPI 
no.191:44-61 '57. (MIRA 11:9) 
(Wire rope) 
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ESE STRETTON 


AVAKYAH, Ts.H.; TUMANYAN, V.A. 


on Theory of the visibility of X rays. Izv.AN Arm.S5k. Biol. i sel'khoz. 
° nauki 9 no.8:21-28 ag '56. (MLB 9:10) 


1. Institut fiziologil 4kademii nauk armyanskoy SSR. 2. Institut 
fiziki Akademii nauk Armyanskoy SSR. 
(X RAYS) 
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’ 56-5-5/55 
AUTHOR VARFOLOMEYEV, A.wA., GERASIUOVA, ReI., TUMANYAN, “Vache 
TITLE Multiple Electron Preductien in a High Energy Electrof-Phaton Shower 


(Mnozhestvemmae obrazovaniye slektronov v elektronno-fotonnom livne balishoy in 
energii, ussian) 


FERIODICAL Zhurnal Eksperim, i Teoret. Fiziki, 1957, Vol 32, NrS , pp969 - 973 
F (U.5.5 Re) i : 
ABSTRACT In connection with the systematic’ investigation of electron-photon sho- 


wers occuring in the nuclear emulsion layers in the stratosphere an un- 
usual formation of showers was recorded. A190 — layer plate of the 
emulsion "P was used as photoplate. The thickness of a layer was about 
oo 2 and the plates had a diamter of 10 cm. 


gure was carried out for about 10 houre in an altitude of about 20 — 
al, km. The density of orbital traces 4n the emileion was 37 grains per 
100 & in the case of a minimum of jonozatione 


The unusual shower was caused by single electrons the path of which in 
the individual layers of the emulsion was~0,5 cm, 

21 secondary electron-positron pairs were found, of which 12 had an ener= 
gy of~10° eV. ; 


An exact analysis of these traces allows the conclusion that the primary 
Card 1/2 electrons causing the effect had an energy of from 0,6 to 23107" ev. 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420017-7" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420017-7 


eS ETE Tees ig gee OE VSS eS eS MES St ae tes Gar ee ENE ee ieee Wk Ee ee ots eee eee Ba 
aL Se = = ee a a 


56-5-5/55 


Multiple Electron Production in a High Energy Electron-Photon Shower 


As a particular feature when analyzing the traces it was found tnat 6 
electron-positron pairs always in couples occured and must therefore 
also have been formed simultaneously, 


ma 6ASSOCIATION ' Not given 
a 6PRESENTED BY 
SUBMITTED 
AVATLABLE Library of Congress 
| card 2/2 ‘ 
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LOR AVE IN, VI: 7 
USSR/Nuclear Physics - Cosmic Rays C~7 
Abs Jour; Ref Zhur - Fizika, No 1, 1958, 573 
Author : Varfolomeyev, A.A., Gerasimova, R.I., Tumanyen, V.A. 
Inst so = eee oe, 
Title > Multiple Formation of Electrons in an Electron-Photon 
Shower of High Energy. 
Orig Pub : Zh. eksperim. i teor. fiziki, 1957, 32, No 5, 969-973 
Abstract An unusual electron-photon shower, due to an electron with 


APPROVED FOR RELEASE: 03/14/2001 


an initial energy >10” ev, Was observed in a stack of 
unbacked emulsion layers » @xposed in the stratosphere. 
Experimental data are given, obtained in the investigation 
of this shower, which evidence that there were three cases 
of simultaneous production of four electrons (two electron- 
positron pairs). 


CIA-RDP86-00513R001757420017-7" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420017-7 


21(7) SOV/20~122-2-12/42 
AUTHORS : Tumanyan, VY. A., Zharkov, Y. A., Stolyarova, &. 5. 


agate aT ARE 
TITLE: "Allowance for Peevdetrident Process in Estimating the. 
Cross Section for the Direct Formation of 
Electron-Positron Pairs by Electrens (Uchet psevdotroynykh 
protsessov pri otsenke secheniya neposredstvennogo obrazo- 
vaniya elektronno-pozitronnykh par elektronami) 


PERIODICAL: end Akademii nauk SSSR, 1958, Vol 122, Ur 2, pp 208-210 
USSR 


ABSTRACT: In the determination of the cross section of the immediate 
production of electron-positron pairs by high-energy electrons 
("trident" (troynik)) it is essential to know the number of 
the so-called "pseudotridents" produced on a given length of 
the electron track. These "pseudotridents" are produced by the 
conversion of the y-quanta of the bremsstrahlung of the elec-~ 
tron in the immediate neighborhood of its track. The authors 
calculated the number of the "pseudotridents" according to 
the Monte-Carlo (Monte Karlo) method. These calculations were 
carried out for nuclear emulsions for the following 3 initial 

Card 1/2 energies of the electrons: 
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10/°, fo". 10!2 ev. According to the results of these cal- 
culations, the number of the "pseudotridents" depends slight- 
ly depends on tho criteria mentioned by the authors. The ro- 
sults of this paper are then compared with those obtained by 
other authors. It is interesting to estimate the number of the 
immediate pair-productions by electrons on the basis of the 
number of the "pseudotridents". The results of this estimation 
are given in a table. Finally, the authors in some lines re- 


port on the results of other papers. They thank Professor 

I. I. Gurevich for his interest in this paper, B. A. Nikol'skiy 
for useful advice, and A. P. Sobolev for hig help in the cal- 
culations. There are 2 figures, 2 tables, and 9 references, 

3 of which are Soviet, 


PRESENTED: May 13, 1958, by L. A. Artsimovich, Academician 
SUBMITTED: February 5, 1958 
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TUMANYAN, VoA. 


'YTRECT PRODUCTION OF ELECTRON-PHOSITRON PAIRS BY HIGH ENERGY ELECTRONS" 
v.A, umanyan, 5.4, Chuyeva, 4.4, V-rfolomeyev, R.I, Gerasimova, L.A, Makaryina, 
A.P, Mishakova, 4.5. Romantseva, &.5. Stolyarova, 


The copss-section of direct production of electron-positron peirs by high energy 
electrons was measured experimentally. For this purpose, a study was made ofisolated 
electron-photon cascades and the photon component of high energy muclear interattions 
in emulsion stacks exposed to adiation in the stratosphere. In order to exclude 
spurious cases of direct pair production, which constitute the main difficulty in 
experimental measurement of the cross-section of such pairs, the calculation was 
carried out by the “onte Carlo method. 

The calculation was made for three values of primary electron energy: 10; 100 
and 1,000 Bev, taking into consideration two possible variants of the Rremsstrahlung 
spectrum: Bethe-Heitler and Migdal variants (Landau-Pomeranchik and Ter-Mikaelyan 
effects). A method for deternining the energy of ultra-relativistic electrons fron 
the lateral distribution of the apexes of electron-positron pairs is suggested. 

During the experimental measurement of very high electron energies, certain 
possible sources of underestimation were eliminated. 

The crossesection of direct pair production by high energy electrons was found 
to he in agreement with Bhabha's calculation within the limits of experimental error. 


report presented at the International Cosmic Ray Conference, Moscow 6-11 July 1959 
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12 pp; (Moscow Engineering Physics Inst); 125 copies; es ae 
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24 2ASOO0 S/627/60/002/000/026/027 
ae. 2) 4/0 D299/D304 


AUTHORS: Tumanyan, V. Ao; Stolyarova, G. S.,; and Mishakova, A.P. 
Se 


TITLE: Direct creation cf electron-positron pairs by high-en- 
ergy electrons 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
1959. Trudy. v. 2. Shirokiye atmoefernyye livni i kas- 
kadnyye protseasy, 274-319 


TEXT: A modified yersicn cf the Monte Carlo method is propcsed, 

yielding several new results. In particuiar, the absolute number 

of so-called "false triplets” is cemputed, ag weil as the cross- 

Section for direct pair creaticn. The computations were carried out 

10 agi! 
oe. 


and 7014 ev. It was 
assumed that an electron of given intial energy appears at the 
point x=y=z=0, in the direstior cf the x-axia, penetrating to a 
depth x of un to ?,9 cm. Two types of bremsstrahlung spectra were 
considered in the computations which are based on Migdal's formula. 


for electrons of 3 initial energies: ‘0 
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A figure shows the dependence of the mean number of false triplets 
en the distance to the point where the primary electron appeared. 
Tie indicated errors constitute the standard deviations computed 
according to the Monte Carlo method. It is noted that although for 


energies of 10! ev, the number cf false triplet3 is similar for 
both the Bethe-Heitler and Migdsl spectra, yet for energies >10!¢ 
ey, a substantial discrepancy arises between these 2 types of spec 
tra. Hence it ig important (at such energies) to ascertain the va- 
lidity of Migdal’s formulas. Three strongnuclear interactions were 
observed, ag well as three isolated electron-photon showere. The 
energy of the electron-positron pairs was mainly estimated by devi- 
ation-measurements during relative multiple scattering. As a re- 
sult of the experiments, 54 cases of visible-triplet production 
were established. The total length of the investigated electron- 
track with mean energy of 20 Bey. equais 107.5 units of length. 
With a correction for false triplets, it was found that 19.6 + 7.9 
triplets were produced over that length. The dependence of the 
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mean-free path of triplet formation on electron energy is shown. in 
a figure, where the results of other investigators are also plotted 
(for comparison). From the figure it is evident that all the re~ 
sults are in complete agreement with the theory of T. Murota et al. 
(Ref. 20: Progr. Theor. Phys., 16, 482, 1956). Hence the conclusion 
that the available experimental results on direct pair creation by 
high-energy electrons do not contradict the predictions of quantum 
elestrodynamics up to primary-electron energies of 100 Bev. There 
are 4 figures and 20 references: 5 Soviet-bloc and 15 non-Soviet- 
bloc. The 4 most recent references to the English-language publi- 
cations read as follows: H. Fay. Nuovo Cim., 5, 293, 1957; M. Ko- 
shiba, M. F. Kaplon. Phys. Rev., 100, 327, 1955; F. d. Loeffler. 
Phys. Rey., 108, 1058, 1957; S. L. Leonard. Bulli. Amer. Phys. Soce, 
I, 167, 1956s 
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21(7) SOV/56-37-2-5/56 
AUTHORS: Tumanyan, V. As, Stolyarova, G. S., Mishakova, A. P. 
TITLE: On the Problem of the Direct Electron-Positron Pair Formation by 


Electrons of High Energy 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nr 2(8), pp 355-365 (USSR) 


ABSTRACT: The direct pair formation cross section for electron energies of 
0.5 - 100 Bev has already been investigated several times 
(Refs 1-13); the results differ considerably. The main experi- 
mental difficulty is the necessary elimination of "false 
triplets" (pair formation caused by the conversion of a y-quantum 
of the bremsstrahlung of an electron immediately after its 
production). Methods of evaluating that fraction are discussed; 
the most favorable theoretical treatment of this problem is 
that by the Monte Carlo method. Also in the present paper this 
problem is investigated by means of an improved variant of the . 
: Monte Carlo method. The fundamentals of the calculation of the 
Ae: absolute number of false triplets for the primary electron 
ae : 10 


energies 10 -, 101! and 10 ey are given; the experimental data 
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On the Problem of the Direct Electron-positron Pair Formation by Electrons of 


High Energy 
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(bremsstrahlung cross section and all cross sections of ele- 
mentary processes) entering into these calculations were obtsain- 
ed from the nuclear emulsions NIKFI-R and Ilford G-5. Determina- 
tion of the distance at which the bremsstrahlung quantum trans- 
forms_into a pair from the primary electron g differs. 


@ = \fay* + Az? is between 0.2 and 0.444 (Refs 1,4,5). This 
criterium is to be unified: Ay< 0.2uj;Az<0.44u, but also 
for 0.3 and 0.66 WU results are given. The diagram (Fig 2) shows 
the dependence of the average number of false triplets n on the 
distance to the primary electron; the values are compared with 
the curves obtained by Weil as well as with those obtained ac- 
cording to the spectra of Bethe-Heitler and Migdal (Ref 17). 
Figure 2 shows the dependence of n on electron energy (again 
compared with Bethe-Heitler and Nigdal). Agreement is satis- 
factory. Further, the differential transversal distribution of 
pairs, the integral energy spectrum of the primary electrons 
(after passage of a unit of length - figure 5), the differential 
energy spectrum of the electron-positron pairs (comparison with 
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Bethe-Heitler and Migdal - figure 6); figure 7 shows the depen- 
dence of the average distance of the pairs on the axis and of n 
on the electron energy. The results obtained are discussed in 
detail. The type of bremsstrahlung spectrum described by the 
Migdal formulas also takes the Landau-Pomeranchuk and the Ter- 
Mikayelyan-effect into account. The possibility is shown of 
measuring the energy of the fast electrons by determining thse 
energy dependence of the mean transverse distance between the 
vertices of the electron-positron pairs produced by bremsstrah- 
lung y-quante. In the last part of this paper experimental re- 
sults are finally discussed, and it is shown that the cross sec- 
tion of direct pair production calculated by Bhabha agrees well 
with experimental results. The authors finally thank Professor 
I. I. Gurevich for his interest and discussion, as well as Pro- 
fessore A. I. Alikhanyan, K. A. Ter-Martirosyan and M. L. Ter- 
Mikayelyan, and A. A. Varfolomeyev and B. A. Nikol'skiy for their 


advice, and V. A. Zharkov for his assistance. There are 
7 figures and 22 references, 8 of which are Soviet. 


SUBMITTED; February 21, 1959 
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§/022/61/014/003/008/008 


DY 67/72 D201 /D304 

é 

AUTHOR: Tumanyans V+ Ae _ 

TITLE: A possible method of investigating high-energy 


nuclear interactions 


PERIODICAL: Akademiya nauk Armyanskoy SSR. Izvestiya. Seriya 
fiziko-matematicheskikh nauk, vo 14, no. 3, 1961, 
149 = 161 


TEX: A statistical approach is proposed of investigating other- 
wise little known physical characteristics of high-energy nuclear 
interactions. The increase of the life-time of relativistic parti- 
cles is discussed to show its effect upon enhancing nuclear inter- 
actions of strange particles. In a medium of sufficient density a 
considerable number of strange particles produced in primary colli- 
sions will sustain nuclear interactions before having chance to de- 
cay, due to the increased life-time. It is shown that in secondary 
interactions the proportion of strange particles in the particle 

flux is always increased. For purpose of convenience the aaa 
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assumption is introduced: The nuclear (inelastic) cross-sections ~ 
for strange and ordinary particles are assumed to be nearly equal 

to each other and constant at a sufficiently high energy» In parti- 
cular, all the strong interacting particles are assumed to have the 

game mean freepath for nuclear interaction Ay for energy => 5 Bev. 


The justification of the avove assumption is discussed and at the 
game time it is pointed out that its violation should not upset the 
scheme in principle since it coulda be rectified by introducing ade- 
quate corrections. A quantity proposed to be called “excess stra.” - 
ness" is introduced as follows: Two classes of secondary collisic” 
of energy E are distinguished 1) incident ordinary particles, 

2) incident” “strange particles. By identifying strange particles 

of both classes one can determine the total positive strangeness 
Sok and the total negative strangeness Soy for the secondary colli- 


sion, and in similar way SOK and Sox are determined for the prima- 
ry collision (e.g-~ using particles from an accelerator) with the 
same energy of interaction. The excess strangeness is then Pee 
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a, ee ere 8 - .e gt 
ety Sik = Poke Sok and Six So, Sox’ The excess strangeness 
Six and Sik are proportional to the number of strange particles pro- 
duced in the primary collision, and, therefore, the quantity S, = 
= 2 (ST, + /33;,/) and its dependence upon E, of the primary colli- 


sion describes the behavior of the strange particle production 
cross-section. The proportionality between S and the number of 
produced strange particles would be violated if at some value of Ey 


intense production of @ and # - hyperons occurred, since then the 
increase of 5) would include the additional contribution of double 


strangeness cascade hyperons. The behavior of the strange particle 
production cross-section as well as the possibility of production 
particles with strangeness 2 and 3 can be tested by looking at 
fluctuations of 54° E.g. if the numbers of the produced strange 


particles were distributed according to Poisson's law, the distri- 
pution of 8) will also be a Poisson one with a standard ae, 
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V3y> 2 V5, or 3 V5) for respective strangeness 1, 2 and 3. An in- 


dication of the production of strange particles of a higher than 1 
order of strangeness can be this way obtained by a statistical ana- 
lysis of experimental data; however, the expected effect will be 
rather small due to the comparative rareness of cascade hyperon 
production. To assess the possibilities and requirements of the 
proposed method a more detailed discussion is presented: 1) It is 
observed that from a set of values of Sik for different energies 


Eo, of the secondary collisions one can obtain information on the 


energy spectrum of the primary collisions and the strange particle 
production cross-section, assuming Ag = const for energy ==5 BeV. 


2) Anguiar distributions of strange particles are considered. By 
measuring the dependence of S. upon a mean angle of interaction 
one can obtain angular charac ristics of strange particles produc— 
tion in the primary collision. 3) The problem is discussed of ob- 
taining separate information on production of K=mesons and hyperons 
by investigating the excess strangeness Stk and Sipe This is possi- 


i 
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ble since the small contribution of antihyperons can be neglected 
and Si, will depend only on nuclear interactions of K* ana K° — me- 
sons. 4) From a known production cross-section at an energy Eo, 


the cross-section of the primary collision at a higher energy Eo 
can be estimated by considering the ratio of the total excess 
strangeness S,/8 5° 5) Practical experimental possibilities are con- 


sidered. The obvious procedure would be to apply the scheme first 
to experiments using artificially accelerated particles to produce 
the primary collisions; by combining previous information on stran- 
ge particle production at an energy Eo, with those obtained at a 


higher energy Eo, it will be thus possible to step up the energy 
until the limit available from accelerators is reached and then use 
particles of cosmic radiation. It should be possible to carry out 
these investigations up to energies Eo = 100 - 500 BeV, the limita- 
tion being implied by the difficulty of identifying strange parti- 
cles produced in collisions of such high energy. It is ey 4 
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however, that by investigating ternary collisions using the same 
statistical approach it should be possible to extend the limit up 
to Eg = 104 BeV. Finally a discussion is given of the experimental 
limitations in terms of the required statistics and it is shown 
that in order to obtain reliable data on excess strangeness in se- 
condary collisions considerably statistics are needed, however, the 
requirements are within experimental possibilities. There are 2 fi- 
gures and 7 references: 5 Soviet~bloc and 2 non-Soviet—bloc. The 
references to the English-language publications read as follows: 

G. Von Dardel, ets,al., Phys- Rev. Letters, 5, 333, 19603; C.F. 
Powell, P.H. Fowler, and D.H. Perkins, The study of elementary par- 
ticles by the photographic method, London, Pergamon press, ,1959. 


ASSOCIATION: Fizicheskiy institut akademiy nauk Armyanskoy SSR 
(Institute of Physics, AS Armenian SSR 


SUBMITTED: January 11, 1961 A 
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AUTHORS : Laziyev, E. M. and Tumanyan, Vv. 


TITLE s On a method of measuring the velocity of charged par- 
ticles 


PERIODICAL: Akademiya nauk Armyanskoy SSR. Izvestiya. Vv. 14, no.6, 
1961, 111-116 


TEXT: The method is based on the relativistic nature of the inter- 
action between traveling particle and electromagnetic field. It is 
proposed observing the relativistic change in the distance between 
the points where the particles and the wave peaks meet, by means 

of the mdiation called forth at these points by accelerated ioni- 
gation-electrons. In earlier works, the particle velocity was mea- 
sured by standing electromagnetic waves, using the formula 


1 
1=35A8 
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where 1 denotes the distance between neighboring points of meeting 
between traveling particle and wave peak, A, - the wavelength in 
the resonator, 8 - ratio of particle to light velocity. Another 
(earlier) method involved the use of traveling electromagnetic wa- 


ves, whose plane velocity may either equal the velocity of light Pred 
or not. In the first case a = ¢c), one obtains —_— 
2 
1=45 (1 +8) E_ 
ao (4) 


where E is the particle energy and nm, the rest mass. The method of 


traveling waves permits measurement of higher velocities than those 
allowed by formula (1). In addition, Von Ze yields greater preci- 


sion of measurement than follows from formula (1). However, in the 
region of higher energies, the length of the apparatus ought to 
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increase with the square of (B/mc*). This limits the scope of the 


method, as the apparatus would become too unwieldy. These difficul- 
ties can be overcome. by setting up a system of resonators along a 
straight line, the resonators being excited with » phase shift 

f (1). Assume the particle meets the wave peak in the first reso- 
nator. The condition for the subsequent meeting in one of the oth- 
er resonators which is at a distance 1 from the first, is 


#(1) +1 = m7 (5) 


Vv cose, 


where m is set equal to 1. With m = 2,3,..., one obtains the other ——— 
conditions. In the following, one always sets m = 1, as it is con- 
venient to have minimum size of apparatus. Formula (5) describes 

the most general case, the formulas (1) and (4) being special ca- 

ses of it. The system of resonators offers wide possibilities of 
velocity measurement. By appropriate choice of‘, any dependence of 

1 on B, required by the experiment, can be obtained. Two such re- 
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lationships are considered, yielding 


pa 


(7) 


n and & are poei.cive numbers, chosen from the conditions of the ex- 
periment. Fairly high energies can be measured, without a large in- 
crease in apparatus size; 1 depends linearly on B/m,c, which makes 


formulas (7) more convenient than (4). Besides, the size of the 
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apparatus can be further reduced by increasing n. Further, experi- 

mental conditions are considered which would involve an arbitrarily 

small angle of incidenceo©of the particles. Such conditions can be 
realized by means of an apparatus consisting of 2 completely iden~ 

tical systems of resonators or waveguides, whose axes are ata cer- 

tain fixed angle 0. There are 2 figures and 2 references: 1 Soviet-— 

bloc and 1 non-Soviet-bloc. The reference to the English-language 
publication reads as follows: D. Gabor, B. Hampton, A Wilson ; 
cloud chamber with time-marking of particle tracks. Nature, 180, La 
746, 1957. Aaa 


ASSOCIATION: Institut fiziki AN Armyanskoy SSR (Institute of Phy- 
sics, AS ArmSSR) 
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AUTHOR: -Tumanyan, V. A. 
TITLE: A possible method of studying high-energy nuclear inter- 
actions 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v- 26, 
no. 6, 1962, 728 = 733 


T3XTP: A new experiment in obtaining information of high-energy nuclear 
reactions by statistical methods 4s described. Provided the medium is 
dense enough, relativistic time dilatation ensures that a notable propor- 
tion of the strange particles flying: in that medium are developed before 
they are destroyed by nuclear interactions. At Eo, = 7-5 Bev, with a 


mean free path nt = 35 cm, the ratio between decaying and interacting 


strange particles at a distanoe t from the place of production, is less 
than 1% for K-mesons and 1 for A- andS.-hyperone. Information on the 
production of strange particles through primary interaction at high 
energies is obtained by determining the yield of such partioles from 
ner nuclear interactions and by comparing this with the yield of 
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strange particles from an equal number of interactions due to accelerated 
protons and mesons of equal energy. For each Eo, the yield of strange 


particles in the auxiliary collisions, caused by protons and pions, has 
to be measured. The total positive and negative strangenesses, as well 
' wot Cost os” Riya. Sie a 
as the pencens strangenesses Say Soy Sok and S54, So, Ok? 88 be 
determined by identifying the strange particles. Here S* 


2k and Soy 
the positive and negative strangenesses generated in the secondary inter~ 


are 


Ok 
the equal number of collisions (at the same energies) caused by acceler- 
ated particles. The atrange particle production cross seotion can be 


found from the quantity S, - (8), + |s7,.\) (4) and from its dependence 


on Ej. The energy spectrum of the secondary particles arising ia obtained 
from the quantities Stk and Six at different energies Boy of the secondary 


, : a. eek , 
actions with the energies Eo, Sox whilst 5 


are the strangenesses for 


particles. There is 1 figure. The most important English-language 
reference is: C. F. Powell, P. H. Fowler, D. H. Perkins. The study of 
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TITIE: Compton effect on relativistic electrons and the possibility of obteining 
beems of hard Gensma quanta 


SOURCE: Zhurnel eksper, 1 teor, fiziki, v. 44, no. 6, 1963, 2100-2103 


TOPIC TAGS: Compton effect, relativistic electrons, hard Camma quenta, 
bremsstrahlung 


ABSTRACT: It is shown that the energy distribution of hard photons obtained by 
the Compton effect on relativistic electrons will differ eppreciebly from the 
bremsstrahlung spectmm, and that at relatively low energies of the scattered 
chotons there will be preduced monotnergetic hard Gamma quanta to some degree, 
Toe fluxes of the Camme auente produced in this manner are comparabie witn the 
corresponding quantities for bremsstrehiung. It is suggested that the hard Cenme 
quanta obtained by using sources of photons herder than those of light will be 
useful in the solution of many problems in physics. “The mithors ere indebted to 
Prof. A, I, Alikhenyan fer interest end attention to the work, end toVv, Me 


ee vuluable advice, Orig. art. has 3 figures and 4 formues. 
7 Cerd 1/ ASSUCIATION: Physics Inst. GXAE, Yerevan 
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: AUTHORS: Arutyunyan, F. R.; Tumanyan, V. A. 


: TITLE: Quasimonochromatic and polarized Ganma quanta of high energy 


. SOURCE: Uspekhi fizicheskikh nauk, v. 83, no. 1, 1964, 3-34 


‘ mOPIC TAGS: gamma quantum, high energy particle, bremsstrahlung, 


‘- Compton effect, pair ‘production, relativistic electron, scattered 


- yadiation, polarized radiation 


ABSTRACT: The two most promising methods for producing quasi~mono- 

- chromatic and polarized gamma rays are discussed -- bremsstrahlung or . 
| pair production in crystals, and ‘seattering of light by relativistic ' 
‘ electrons. Such gamma rays can be useful in research on pion photo- 
' production and pion~pion interaction, and there is no systematic ex- 

: position of their production in the literature. A theoretical analy~ 


. 


sis and a review of the experimental research are presented for each 
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' method. The section headings are: I. Introduction. II. Brems— 
ot strahlung and pair production in crystals. 1. Qualitative treatment: . 

. Of interference phenomena in crystals. 2. Theory. 3. The polariza~ 

ition of the radiation. 4. Experimental investigations. III. The 

: Compton effect on a moving electron. 1. Production of high-energy 

- gamma rays by the scattering of light on relativistic electrons. ; 

' 2. Polarization effects. 3. Experimental investigations. Orig. art.: 

vhas: 24 figures, 68 formulas, and 4 tables. od 


|. |AssocrarzoN: None ~~ Z | i 
'-. | SUBMITTED: 00 “J DATE aAcg: ‘o9guneq = ENCL: 00 - '" 
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* pyekh chastits, 1963, 464-473 


-.: TOPIC TAGS: Compton effect, relativistic electron, laser, laser 
- | photon scattering, hard Gamma radiation, polarized Gamma radiation 


' ABSTRACT: Several. features that distinguish gamma rays produced 

: when photons are scattered by fast electrons from those produced by 
is bremsstrahlung are discussed. With increased incident photon ener~ 

| gy, the energy of the scattered y quantum approaches that of the 
“) primary electrons. For example, in scattering of photons from.a . 
“: ‘ruby laser (A = 6943 2) by 6, 40, and 500 BeV electrons, the scat~ 
=} tered y quanta bh’ .« approximate energies of 0.848, 21 and 4°” Bev, 
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,vespectively, The energy distribution of the Scattered Y quanta 
becomes more monochromatic with increasing energy. Furthermore, 
. unlike bremsstrahlung, the energy of the scattered quanta bears a one-~ 
»., to~one correspondence to their angle relative to the direction of the 
_ ; prigary electron, The numer of y quanta produced by a laser pulse of 
“1 107% see can reach 109--10!, which is comparable with the bremsstrah- 
‘lung yleld., Advantages of this method of generating hard -Y quanta are 
the fact that the light can interact with the accelerated electrons 
at any part of the acceleration cycle without being accompanied by 
m extraneous background, and the high degree of polarization of the 
3 quanta produced, The availability of beams of polarized Y quanta 
“with a favorable energy spectrum is of interest in the solution of 
# many physical problems, such as particle photoproduction and nuclear : 
_ photodisintegration, Orig. art. has: 4 figures and 18 formulas, 
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TIILS:s Production of hypernuclei ss 8. 8 Bev protons 


PERIODICAL! Zhurnal ekspsrimental'noy i tekhnisheskoy fiziki, v. 44, no. 3, 
1963, 861-865 


TEXT: This paper is tne continuation of the work investigating the production of 
hypernuclei in photoemulsticn exposed to the internal £.3 Bev proton beam. The 
experimental procedure was described in an earlier paper by V. A. Tumanyen, 

M. G. Sarinyan, D. A. Galstyan, A. R. Kenetsyan, and M. Ye. Arustamova (Ref. 1: 
DhETF, 41, 1007, 1961), The results are summarized in Table 1 containing the first 
known ceases of the By, ~ and B,'! decays. The article concludes with a detailed 
discussion of the results on the basis of theoretical suggestions by #. Ferrary 
and L. Fonda (Ref. 3: Nuovo Cim., 7, 320, 1958) and H. Primakof? and @. 3. Cheaton 
(Ref. 4: Phys. Rev., 92, 1537, 1953). The physical results are in agreement with 
the conclusions of the first part of the Ref. 1. There are 5 figures and 2 tables. 
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1. Institut biolcegicheskoy fiziki AN SSSR, Moskva 1 fizicheskiy 
fakul'tet Moskovskogo gosudarstvennogo universiteta imeni 
Lomonosova. 
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1. Institut biologicheskoy fiziki AN SSSR, Moskva. 
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Decoding the sequence of nucleotides in transfer ribonucleic 
acids. Biofizika 8 noe23:147-153 '63. : (MIRA 17:10) 


1. Institut biologicheskoy fiziki AN SSSR, Moskva, i Institut 
radiataionnoy i fiziko-khimicheskoy biologii AN SQPR, Mosvka. 
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"Biological properties of actinomycetes 


of the soils of the Armenian SSR." Yerevan, 1957. 24 pp (Acad Sci Armenian SSR. 
Set, 
Bepertment of Microbiology), 150 copies (KL, 45-57, 97) 
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3 on the causative agents of bacterial diseases 


Effect of antibiotics oo ne 32 no.2:113-116 "61. (MIRA 14:3) 
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TUMANYAN, VeGos TARHKHANYAN, LB. 


bactericphage in 6931. VYops 


bwiterttes Rac regateriu 
Mgtribution of Bac. segatér-u (TRA 217210) 


miemobiol, no.ei2281-288 62. 
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USSR / Microbiology. Antibiosis and Symbiosis. F 
Antibiotics, Antibiosis. 
x Abs Jour : Ref Zhur - Biologiya, fo 6, 1959, Nos 24028 
Author » Afrikyan, #: <.; Tumanyen, V. G. 
Inst : Not given eee 
Title : The Antagonistic Action of Sbotr-iicro- 
organisms on Cultures of Bacterium Radicicola 
Orig Pub . Tzb. AN AraS5R, Biol. 4 s,-ih, The» 1958, 11, 
No 2, 37-46 
Abstract : Various degrees of antagonistic action of 
actinomyces, sporogenous and non~sporogenous 
pacteria with respect to B. radicicola (Bz) 
were established. It was shown that the 
strongest antagonists to BR are found among 
the bacilli of the group Bac, subtilis-mesen- a 
tericus and Bac. circulans-polymyxa, and among 
Card 1/2 
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USSR / Ilierobiolozy. Antibiosis and Symbiosis. ? 
Antibiotics. Antibiosis. 


Abs Jour: Ref Zhur - Biologiya, Eo 6, 1959, No. 24028 


the actinomyces in Act. griseus and Act, 

globisporus. The sensitivity of various cul~ ‘8 
tures of BR to the action of antagonists is 

various, and this index may be utilized in 

the systematics of ecological strains of 32, 

-~- A. G, Kuchayeva 
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uf the efixworm. Yop. mikrcbiol. no.2:312-331 Gi 
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AFRIKYAN, E.X.; TUMANYAN, V.G.; CHIL-AKOPYAN, L.A.; BOBIKYAN, R.A.; 


SARUKHANYAN, L.B.; AVAKYAN, Z.G. 


Effectiveness of antibiotics in bacterial diseases of the silkworn 
and in increasing productivengss. Dokl,AN Arm.SSR 32 no, 32155-158 
61, (MIRA 14:5) 


1, Sektor mikroblologii Akademii nauk Armyanskoy SSR. Predstavleno 
akademikom AN Armyanskoy “SR V.0,Gulkanyanom. 
(Silkworms-~Diseases: and pests) (Antibiotics) 
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AFRIKYAN, EeKo3 TUMANYAN, VeGe3 .BOBIKYAN, RoAs 
tee area nitrogen-fixing activity 
Effect of penetrating radiations on the ; eee tes 
of Azotobacter cultures. Dokl. AH Arm. SSR 26 no.4:253-25 ee. 


1,Sektor mikrobiologii Akademii nauk Armyanskoy SSR. Predstavleno 


VA. Farandzhyanow. 
(Azotobacter) (X rays--Physiological effect) 
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TUMANYAN, V.I-, kand.tekhn.nauk 
is LERTA TAY Pes me. 


ee mn iokener and divider for ash pulp. Blek.sta. 29 n10.8:45-47 
Ag '586 (MIRA 11:11) 


(Blectric power plants) (Ash disposal) 
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AYRIKYAN, B.Ke: TUMANYAN, VG. F 
Bi RE eee ee 
Antegonistic effect of soil micro-organisms on cultures of noduis 
tees Izv, AN Arm, SSR. Biol, i sel'ichoz, nauki 11 no.2:37-!6 
PF '58, (MIRA 11:3) 


1, Sektor biologii AN ArnS&, 
(Bacterial antagonism) (Soils--Bacteriology) 
(Micro-organiems, Witrogen~fixing) 
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